Vasoactive intestinal peptide inhibits insulin-stimulated glucose transport in rat adipocytes.
Patients with tumors secreting vasoactive intestinal peptide (VIP) often develop hyperglycemia and glucose intolerance. Although VIP has been reported to increase glucose output by the liver, the concentration required for this effect greatly exceeds that observed clinically. We therefore investigated the effects of VIP on insulin-stimulated glucose transport in isolated adipocytes. Inhibition of insulin action was observed at a concentration of 1 ng/ml VIP with half-maximal inhibition at approximately 20 ng/ml. 125I-VIP bound to specific high-affinity sites on the adipocytes. Fifty percent inhibition of binding occurred at a concentration of unlabeled VIP of approximately 10 ng/ml and was not affected by insulin, glucagon, or growth hormone. As we have observed previously with glucagon and catecholamines, inhibition of insulin action by VIP was observed only when accumulation of adenosine in the incubation medium was prevented by addition of adenosine deaminase. Under these conditions VIP markedly increased cellular cAMP levels. A good correlation was observed among VIP binding, inhibition of insulin-stimulated glucose transport, and cellular concentrations of cAMP. The results suggest that inhibition of insulin action in adipose tissue contributes to the hyperglycemic effect of VIP. Together, with our published findings on glucagon and catecholamines, these results support the hypothesis that counterregulatory hormones inhibit insulin action by increasing cellular concentrations of cAMP.